The structurally novel Ca2+ channel blocker Ro 40-5967, which binds to the [3H] desmethoxyverapamil receptor, is devoid of the negative inotropic effects of verapamil in normal and failing rat hearts.
Ro 40-5967 is a structurally novel Ca2+ channel blocker that binds to the verapamil-type receptor of cardiac membranes but that has been shown in isolated guinea-pig hearts to be about ten times less potent a negative inotropic agent than verapamil. The goals of the present study were to confirm these findings in vitro in isolated perfused rat hearts as well as in vivo in conscious rats and to compare Ro 40-5967 to verapamil. The effects of Ro 40-5967 and verapamil were tested not only in normal rats, but also in rats with heart failure induced by chronic myocardial infarction. In isolated Langendorff hearts (without heart failure), no decrease of contractility was observed with Ro 40-5967 up to complete AV block. In contrast, verapamil decreased contractility with an IC50 of 100 nM. In isolated, electrically stimulated rat papillary muscles, the IC50 values for the decrease of contractile force were 15,000 and 440 nM for Ro 40-5967 and verapamil, respectively. In vivo, Ro 40-5967 did not decrease left ventricular contractility (as assessed by changes of dP/dt max +) in rats without and with heart failure. In contrast, verapamil was markedly negative inotropic in both conditions.